Endothelin-1 is upregulated during skeletal muscle ischemia and reperfusion.
The aim of the present study was to test the hypothesis that the vasoconstrictive peptide endothelin-1 is upregulated in ischemia and reperfusion in skeletal muscle. Sixty-eight Wistar rats were included in the series: 12 served as controls that did not undergo the procedure, 16 underwent sham operations, and 40 were subjected to a modified tourniquet ischemia for 3 hours and 20 minutes. Of the 40 rats, 16 were killed at the end of the ischemic period, 16 underwent reperfusion for 2 hours, and eight underwent reperfusion for 72 hours. Areas of necrosis were measured by morphometry in hematoxylin and eosin-stained cross sections of the anterior tibial muscles that had been reperfused for 72 hours. Sections from the controls, the muscles that had not been reperfused, and the reperfused muscles were immunostained for endothelin-1. Serum endothelin-1 levels in blood samples from the aorta were determined with a commercial enzyme immunoassay kit. The anterior tibial muscle was harvested for preproendothelin-1 mRNA analysis with RNase protection assay. The hematoxylin and eosin-stained sections showed extensive necrosis with an acellular core of no reperfusion. The muscular core demonstrated weak immunostaining for endothelin-1 in all sections, a subfascial narrow brim of fibers showed enhanced immunoreactivity at the end of ischemia, and all fibers outside the core stained by 2 hours after the start of reperfusion. After 72 hours of reperfusion, the fibers outside the core stained positive in a checkerboard-like pattern. There were no differences in serum endothelin-1 levels between the groups. Preproendothelin-1 mRNA analysis with RNase protection assay showed 2-fold upregulation at the end of ischemia and 4-fold upregulation after 2 hours of reperfusion (p = 0.001). This study supports the hypothesis that both ischemia and reperfusion upregulate endothelin-1 in skeletal muscle.